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oday’s National Missile Defense
(NMD) Program evolved from
“Star Wars” in the 1980s. Unlike
the “Star Wars” global protection
vision, the NMD Program ap-
proach to missile defense is to provide
an initial capability to protect against a
limited ballistic missile threat, with the
ability to evolve to a more advanced ca-
pability to counter future threats. In an
April 1996 memorandum, the Secretary
of Defense designated the NMD Pro-
gram an Acquisition Category (ACAT)
ID program, transitioning the previous
technology readiness program to a de-
ployment readiness program.

“3+3” Program —

Acquisition Strategy

The Ballistic Missile Defense Organiza-
tion (BMDO) formulated the “3+3” pro-
gram for National Missile Defense
(NMD) — to develop, test, and demon-
strate a capability in three years that can
be produced and deployed in an addi-
tional three years. At the end of the first
three years, a decision will be made based
on the perceived threat at that time, ei-
ther to deploy the system or to continue
development to meet the demand of a
more complex threat.

To increase the likelihood of program
success, our NMD Joint Program Office
(JPO) implemented “3+3” using the prac-
tices, processes, and procedures em-
bodied in DoD’s Acquisition Reform
initiatives.

First, to control program costs and as-
sure an affordable system, we mandated

MICHAELEE MOFFITT

the use of commercial-off-the-shelf and
non-developmental items where feasi-
ble; and an Open Systems Architecture
approach to system design to minimize
life-cycle costs and permit easy insertion
of new technology without system
redesign.

We also adopted the integrated product
team (IPT) concept, forming diverse IPTs
to deal with program problems and is-
sues expeditiously, thus avoiding further
delays.

Spotting Potential Problems

Current trends in industrial capabilities,
resulting from cuts in defense spending,
have impacted many major weapon sys-
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tem programs. To avoid similar prob-
lems, we conducted an assessment early
in the program’s development phase, to
identify potential problems that may im-
pact future production and deployment.
The importance of this assessment is un-
derscored by the program manager’s de-
cision to include the assessment in the
Defense Acquisition Board (DAB) re-
quirement.

NMD Program

The NMD Program is unlike any other
Major Defense Acquisition Program
(MDAP) in two respects. First, the ac-
quisition activities in most MDAPs —de-
velopment, production, and deployment
—average 12 to 16 years. In contrast, the
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NMD Program is a “3+3” streamlined
acquisition program, as illustrated in Fig-
ure 1.

Second, the system design is constantly
evolving to keep pace with a changing
threat. NMD has adopted a “Plug and
Defend” strategy for design flexibility.
This approach involves development of
a set of elements —radar, interceptors,
and battle management command and
control communications — termed the
NMD “Element Toolbox.”

NMD System Architecture

The NMD “Element Toolbox” (Figure 2)
is composed of several elements that are
required to perform unique functions in
a ballistic missile defense engagement.
The ground-based interceptor (GBI) is
the weapon element that engages and
destroys the threat. The ground-based
sensors, X-band radar (XBR) and up-
graded early warning radar (UEWRY); the
space-based sensors, Defense Support
Program (DSP); and Space-Based In-
frared System (SBIRS) provide the dual-
sensor phenomenology required to
address the full spectrum of potential
threats. Providing human-in-control
communications between all these ele-
ments is the Battle Management Com-
mand, Control and Communications
(BMC3).

The NMD architecture roadmap pro-
vides for an initial capability, C1, to
combat a simple threat. The C1 capa-
bility includes a limited quantity of
GBIs; XBRs; UEWRs consisting of Bal-
listic Missile Early Warning Radar
(BMEW) upgrades, COBRA DANE,
and a new X-band radar; SBIRS using
the fielded DSP; and a BMC3 element.
The BMC3 interfaces with the National
Command Authorities and Other Ex-
ternal Systems/Centers for command
coordination, threat validation, and in-
formation interchange.

The C2 capability will be an extension
of the C1 capability to combat a more
complex threat. It will require an
increase in the number of GBIs and
XBRs, and will depend more heavily
on the space-based systems. The C3
capability will be a more advanced
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system with greater performance pa-
rameters to handle threats that are in-
creasingly more complex.

NMD Industrial Capabilities
Assessment

The Producibility and Manufacturing
Working Group, a subgroup of the De-
ployment Readiness IPT, performed the
industrial capabilities assessment. All rel-
evant players, working in partnership —
-the NMD JPO, the Element Program
Offices, users, contractors, and Office of
the Deputy Under Secretary of Defense
(Industrial Affairs and Installations) Di-
rectorate of Industrial Capabilities and
Assessments —made up the Working
Group membership.

Since we conducted the assessment early
in the development phase, this initial as-
sessment concentrated on the key tech-
nologies, and components and vendors
that may impact the system develop-
ment. The Industrial Capabilities As-
sessment is a living document and will
be updated as the program transitions
to production and deployment.

In the absence of viable data specifically
for the NMD Program, we based the In-
dustrial Capabilities Assessment on in-
formation obtained from visits to the
development contractors’ facilities, and
a literature review of over 40 related de-
fense industry sector studies.
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As part of our assessment, we also eval-
uated the health of a given vendor or sec-
tor in terms of several broad business
factors: commercial and military sales
trends; the financial standing of the pro-
ducers; and the ability of the production
base to support future sustainment
needs. Additionally, the criticality of a
component and/or subcontractor/ven-
dor was based on the criteria established
by DoD: sole source, single source, of fshore
source, long-lead-time item, sustainment
capability, and technology maturity.!

Major Trends in

The Industrial Base

Significant changes in U.S. industrial ca-
pabilities have emerged in the post-Cold
War era. A rapid shrinking defense in-
dustrial capability, diminishing manu-
facturing sources (DMS), and increased
foreign dependency for high-tech prod-
ucts and technologies have resulted from
cuts in defense spending in recent years.
How and to what extent these changes
will impact element production was the
focus of the Industrial Capabilities As-
sessment.

Shrinking Industrial Capabilities

A review of several defense industrial
sector studies showed a substantial de-
crease in the number of sub-tier vendors
supporting the defense industry due to
defense budget cuts. This is especially
true for aerospace and electronics in-
dustries, the primary industries involved



in the NMD Program. The aerospace in-
dustry is facing serious challenges from
continuing cuts in defense spending, a
weak global demand, and increasing in-
ternational competition. In the last 10
years, cuts in the real defense budget for
aerospace products, both in the United
States and in other developed countries,
have reduced purchases for military air-
craft, missiles, and related equipment
from U.S. suppliers.

A similar trend in the defense electronics
industry has occurred. In 1990, 25 de-
fense electronics companies competed
for DoD contracts. If the Lockheed Mar-
tin-Northrop Grumman merger were to
occur, it would leave only two companies
—Lockheed-Martin and Raytheon —dom-
inating defense electronics. This is of par-
ticular interest to the NMD Program
because of the inordinate number of elec-
tronic components in the system. The
procurement budgets in 1997 were 66
percent for missile components and 54
percent for space systems components.

Continued consolidation — specifically
in the rocket motor, thermal battery, elec-
tronic, sensor, and communication
equipment industry —are of concern to
the NMD program and may impact the
ability to produce and deploy the sys-
tem. Several components were identified
that have been affected by consolidation;
as a result, these affected components
are limited to a single or sole-source pro-
ducer: cryogenic devices, beryllium metal
oxides, Novoltex composite material, ap-
plication-specific integrated circuits
(ASIC), high-power amplifiers, transmit
and receive (T/R) modules, radiation-
hardened electronic parts (e.g, clocks,
memory parts, power supply circuits,
focal plane array).

Diminishing Manufacturing
Sources (DMS)

Diminishing Manufacturing Sources
(DMS) is a situation caused by the
shrinking U.S. industry and the rapid
advances in technology. This problem is
particularly prevalent in aerospace and
electronics industries.?

The aerospace industry is expected to
face continued consolidation between

now and 2005. Prime contractors will
seek to enhance their competitiveness
for a dwindling defense budget by ap-
plying downward streamlining pres-
sures on the supplier chain. This
increased competitiveness, coupled with
the excess capacity within many defense
industry segments —including aircraft,
missile systems, and electronics —is ex-
pected to result in downsizing of the
number of suppliers.

The NMD system, with its requirements
for a range of sophisticated interceptors,
sensors, and communication equipment,
could be susceptible to the endemic
DMS situation. The impact however, may
be significantly reduced by the Open
Systems Architecture approach in the
system design we have adopted. This ap-
proach will also reduce life-cycle cost by
facilitating upgrades using incremental
technology insertion, rather than by sys-
tem redesign.

Foreign Dependency

Recent experience with other advanced
strategic and tactical missiles indicates
that foreign sourcing is pervasive in the
electronics arena. In fact, Department of
Defense encourages the use of foreign
sources to obtain a wider competitive
cost and technology base, as long as for-
eign sourcing does not place the United
States in the strategically vulnerable po-
sition of being unable to obtain elec-
tronic components, when needed.
Reliable “foreign sources and interna-
tional cooperative developments shall
be used where advatageous and within
the limitations of the law.”

Ultimately, the risk of foreign sources
has to be weighed against the cost of
buying components and systems do-
mestically. The issue is vulnerability,
not foreign dependency: As long as
there are multiple sources in multiple
countries, there is neither military nor
economic vulnerability.

Previous studies have shown that al-
though U.S. offshore dependency for
missile systems is somewhat low at the
immediate first-tier level, it increases
dramatically as one investigates the
lower second-tier subcontractor level.*

Major imported components and
processes for advanced missiles use
technologies similar to those used for
NMD system elements, including ce-
ramic packages, silicon base wafers,
socket contacts, transistors, and ball
screws. Similarly, important imported
manufacturing equipment consists of
milling and turning equipment, ma-
chine centers, bonders, dicing saws,
and CNC lathes.

Uncertainty notwithstanding, we remain
committed to “3+3.” In spite of the re-
cent trends, our assessment showed the
industrial base is capable of producing
the NMD elements with the current pro-
duction capacity for the development
phase. Future requirements are also
viewed as viable, assuming the indus-
trial capabilities remain stable over the
next few years.

The NMD JPO is committed to the “3+3”
program in spite of the obvious high risk
of the streamlined acquisition program.
The year 2000 is the first opportunity to
decide to deploy the NMD System or
continue development based on the
demonstrated capability of the system
and the threat at the time. With this in
mind, we are using an aggressive proac-
tive management approach to reduce the
program risk and prepare for the pro-
duction and deployment of the system
if the decision is made to deploy.
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